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ture creates around the bird a meso- and microenvironment (Charles, 1974)
that moderates but does not alleviate environmental impact. In
temperature-nutrition studies, it is important to consider the environment in
the cage (microenvironment) and to avoid use of measurements taken within
the building (mesoenvironment).

A "perfect" environment to the nutritionists for rearing poultry could be
defined as those ambient conditions that maximize gain in weight or egg out-
put with the least expenditure of nutrients. Unfortunately, the "perfect" en-
vironment may not be economically feasible. A compromise is reached, and
the direction of management is to achieve an "optimum" environment, one
in which the ambient situation is efficiently obtainable in terms of productiv-
ity and nutrient intake with a minimum of sacrifices. For example, if a low
ambient temperature reduces productivity, then supplying a mesoenviron-
ment at a higher temperature will be rewarding if the increased productivity
equals or exceeds the expenditure required to supply the higher ambient tem-
perature.

An example of such consideration is the evaluation of nutrient costs to
raise turkeys for maximum profits (Waibel, 1977). When protein (soybean
meal) sources are relatively cheap, one apparently should feed the usually
recommended levels of protein to stimulate maximum gain in weight; but
when protein is expensive, the cost-accounting approach justifies lower
levels of dietary protein and less than maximum weight gain. And, to com-
plicate the situation, the ambient temperature at which the turkeys grow has
an impact on the profit-efficiency-weight gain output (Waibel, 1977).

Although the final accounting for productivity is meat, eggs, and/or repro-
ductive output (young stock from hatching facilities), there are several in-
stances where environment affects nutrient utilization. Consider the discus-
sion on basal metabolism (page 27). A shift toward a higher environmental
temperature reduces energy expenditure of poultry (O'Neill et al, 1970;
Romijn and Vreugdenhil, 1969; van Kampen, 1974). Thus, where higher
ambient temperatures are available birds expend less of their metabolizable
energy for maintaining a constant body temperature and appear to have the
option of shifting this savings of energy to production or improving feed effi-
ciency.

FEED INTAKE AND NUTRIENT REQUIREMENTS

At this point, a differentiation must be noted between the environmental ef-
fect on nutrient intake versus its effect on nutrient requirements. Inherent in
this recognition is that when nutrient intakes are altered by the environment,
an adverse effect on the animal should be alleviated by correspondingly ad-
justing dietary levels of the nutrients to compensate for altered daily intake.
If equal daily intakes of nutrients at different environmental conditions do